WHAT IS CLAIMED IS: 

1, A system comprising: 

a closed loop topology adapted to WDM signal light 
obtained by wavelength division multiplexing a plurality 
of optical signals; and 

a plurality of nodes arranged along said closed 
loop topology; 

each of said nodes comprising: 

a first optical amplifier for amplifying input 
signal light; 

an optical demultiplexer for separating signal 
light output from said first optical amplifier into a 
plurality of optical signals; 

an optical switch adapted to operate on a plurality 
of optical signals output from said optical 
demultiplexer; 

an optical multiplexer for wavelength division 
multiplexing a plurality of optical signals output from 
said optical switch; 

a second optical amplifier for amplifying signal 
light output from said optical multiplexer; and 

a control unit for controlling said first and 
second optical amplifiers; 

said control unit comprising: 
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first means for transmitting the number of channels 
of WDM signal light to be output from the corresponding 
node to the node immediately downstream of the 
corresponding node ; 

second means for controlling said first optical 
amplifier so that the output from said first optical 
amplifier becomes constant, according to the number of 
channels of WDM signal light received from the node 
immediately upstream of the corresponding node; and 

third means for controlling said optical switch so 
that the optical signals other than one or more optical 
signals added to the corresponding node are not output 
from the corresponding node until the control by said 
second means is converged. 

2. A system according to claim 1, wherein said 
third means comprises means for switching paths in said 
optical switch. 

3. A system according to claim 1, wherein said 
third means comprises means for attenuating the optical 
signals passing through said optical switch. 

4. A system comprising: 

a closed loop topology adapted to WDM signal light 
obtained by wavelength division multiplexing a plurality 
of optical signals; and 



a plurality of nodes arranged along said closed 
loop topology; 

each of said nodes comprising: 

a first optical amplifier for amplifying input 
signal light; 

an optical demultiplexer for separating signal 
light output from said first optical amplifier into a 
plurality of optical signals; 

an optical switch adapted to operate on a plurality 
of optical signals output from said optical 
demultiplexer; 

an optical multiplexer for wavelength division 
multiplexing a plurality of optical signals output from 
said optical switch; 

a second optical amplifier for amplifying signal 
light output from said optical multiplexer; and 

a control unit for controlling said first and 
second optical amplifiers; 

said control unit comprising: 

first means for transmitting the number of channels 
of WDM signal light to be output from the corresponding 
node to the node immediately downstream of the 
corresponding node; 

second means for controlling said first optical 



amplifier so that the output from said first optical 
amplifier becomes constant, according to the number of 
channels of WDM signal light received from the node 
immediately upstream of the corresponding node; 

third means for stopping the control by said second 
means when the number of channels received is changed; 
and 

fourth means for restarting the control by said 
second means after different time periods in said 
plurality of nodes have elapsed from the time of stopping 
by said third means. 

5. A system according to claim 4, wherein said 
third means comprises means for interrupting the output 
from said first optical amplifier, 

6. A system according to claim 4, wherein said 
third means comprises means for switching the control of 
said first optical amplifier to automatic gain control. 

7. A system according to claim 4, wherein said 
fourth means comprises a random number generator for 
obtaining said different time periods. 

8. A system according to claim 4, wherein said 
fourth means comprises a specific value generator for 
obtaining said different time periods. 

9. A system according to claim 8, wherein said 



specific value generator stores different values in said 
plurality of nodes. 

10. A method comprising the steps of: 
providing a closed loop topology using an optical 

fiber applicable to WDM signal light obtained by 
wavelength division multiplexing a plurality of optical 
signals; 

providing a plurality of nodes each including an 
optical amplifier along said closed loop topology; and 
controlling each of said nodes; 
said controlling step comprising: 

a first step of controlling said optical amplifier 
so that the output from said optical amplifier becomes 
constant, according to the number of channels of WDM 
signal light received from the node immediately upstream 
of the corresponding node; and 

a second step of interrupting the optical signals 
other than one or more optical signals added to the 
corresponding node until the control by said first step 
is converged. 

11. A method according to claim 10, wherein said 
second step comprises the step of providing an optical 
switch adapted to operate on said plurality of optical 
signals . 
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12. A method according to claim 10, wherein said 
second step comprises the step of providing a plurality 
of attenuators for respectively attenuating said 
plurality of optical signals. 

13. A system comprising: 

a closed loop topology using an optical fiber 
applicable to WDM signal light obtained by wavelength 
division multiplexing a plurality of optical signals; and 

a plurality of nodes arranged along said closed 
loop topology, each of said nodes including an optical 
amplifier; 

each of said nodes comprising: 

first means for controlling said optical amplifier 
so that the output from said optical amplifier becomes 
constant, according to the number of channels of WDM 
signal light received from the node immediately upstream 
of the corresponding node; and 

second means for interrupting the optical signals 
other than one or more optical signals added to the 
corresponding node until the control by said first means 
is converged. 

14. A system according to claim 13, wherein said 
second means comprises an optical switch adapted to 
operate on said plurality of optical signals. 
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15. A system according to claim 13, wherein said 
second means comprises a plurality of attenuators for 
respectively attenuating said plurality of optical 
signals . 

16. A method comprising the steps of: 
providing a closed loop topology using an optical 

fiber applicable to WDM signal light obtained by 
wavelength division multiplexing a plurality of optical 
signals ; 

providing a plurality of nodes each including an 
optical amplifier along said closed loop topology; and 
controlling each of said nodes; 
said controlling step comprising: 

a first step of controlling said optical amplifier 
so that the output from said optical amplifier becomes 
constant, according to the number of channels of WDM 
signal light received from the node immediately upstream 
of the corresponding node; 

a second step of stopping the control by said first 
step when the number of channels received is changed; and 

a third step of restarting the control by said 
first step after different time periods in said plurality 
of nodes have elapsed from the time of stopping by said 
second step. 



17. A method according to claim 16, wherein said 
second step comprises the step of interrupting the output 
from said optical amplifier. 

18. A method according to claim 16, wherein said 
second step comprises the step of switching the control 
of said optical amplifier to automatic gain control. 

19. A method according to claim 16, wherein said 
third step comprises the step of providing a random 
number generator for obtaining said different time 
periods . 

20. A method according to claim 16, wherein said 
third step comprises the step of providing a specific 
value generator for obtaining said different time periods. 

21. A method according to claim 20, wherein said 
specific value generator stores different values in said 
plurality of nodes. 

22. A system comprising: 

a closed loop topology using an optical fiber 
applicable to WDM signal light obtained by wavelength 
division multiplexing a plurality of optical signals; and 

a plurality of nodes arranged along said closed 
loop topology, each of said nodes including an optical 
amplifier; 

each of said nodes comprising: 



first means for controlling said optical amplifier 
so that the output from said optical amplifier becomes 
constant, according to the number of channels of WDM 
signal light received from the node immediately upstream 
of the corresponding node; 

second means for stopping the control by said first 
means when the number of channels received is changed; 
and 

third means for restarting the control by said 
first means after different time periods in said 
plurality of nodes have elapsed from the time of stopping 
by said second means. 

23. A system according to claim 22, wherein said 
second means comprises means for interrupting the output 
from said optical amplifier. 

24. A system according to claim 22, wherein said 
second means comprises means for switching the control of 
said optical amplifier to automatic gain control. 

25. A system according to claim 22, wherein said 
third means comprises a random number generator for 
obtaining said different time periods. 

26. A system according to claim 22, wherein said 
third means comprises a specific value generator for 
obtaining said different time periods. 



27. A system according to claim 26, wherein said 
specific value generator stores different values in said 
plurality of nodes. 

28. An optical transmission system comprising a 
transmission line and a plurality of nodes arranged along 
said transmission line for adding and dropping one or 
more optical signals of WDM signal light; 

each of said nodes having an optical amplifier; 

said optical amplifier being controlled so that the 
output from said optical amplifier becomes constant, 
according to the number of channels of WDM signal light 
received from the node immediately upstream of the 
corresponding node ; 

the optical signals received from said immediately 
upstream node being not output to the node immediately 
downstream of the corresponding node until the output 
from said optical amplifier is converged to a constant 
level . 

29. An optical transmission system comprising a 
transmission line and a plurality of nodes arranged along 
said transmission line for adding and dropping one or 
more optical signals of WDM signal light; 

each of said nodes having an optical amplifier; 
said optical amplifier being controlled so that the 



output from said optical amplifier becomes constant, 
according to the number of channels of WDM signal light 
received from the node immediately upstream of the 
corresponding node; 

the control of said optical amplifier being stopped 
when the number of channels of WDM signal light received 
is changed; 

the control of said optical amplifier being 
restarted after a predetermined time period has elapsed 
from the time of stopping the control of said optical 
amplifier . 

30. An optical transmission system for adding and 
dropping one or more optical signals of WDM signal light, 
said optical transmission system being connected to an 
optical transmission line; 

said optical transmission system comprising: 

a first optical amplifier for amplifying light from 
said optical transmission line; 

an optical demultiplexer for separating an output 
from said first optical amplifier into a plurality of 
optical signals having different wavelengths; 

an optical switch for inputting said optical 
signals from said optical demultiplexer and said one or 
more optical signals added to switch among through, add, 
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and drop paths; 

a second optical amplifier for amplifying an output 
from said optical switch; and 

a control unit for controlling said first optical 
amplifier so that the output from said first optical 
amplifier becomes constant, according to the number of 
channels of WDM signal light transmitted by said optical 
transmission line, and interrupting said input optical 
signals other than said one or more optical signals added 
until the output from said first optical amplifier is 
converged to a constant level. 

31. An optical transmission system for adding and 
dropping one or more optical signals of WDM signal light, 
said optical transmission system being connected to an 
optical transmission line; 

said optical transmission system comprising: 

a first optical amplifier for amplifying light from 
said optical transmission line; 

an optical demultiplexer for separating an output 
from said first optical amplifier into a plurality of 
optical signals having different wavelengths; 

an optical switch for inputting said optical 
signals from said optical demultiplexer and said one or 
more optical signals added to switch among through, add, 



and drop paths; 

a second optical amplifier for amplifying an output 
from said optical switch; and 

a control unit for controlling said first optical 
amplifier so that the output from said first optical 
amplifier becomes constant, according to the number of 
channels of WDM signal light transmitted by said optical 
transmission line, stopping the control of said first 
optical amplifier when the number of channels of WDM 
signal light transmitted by said optical transmission 
line is changed, and restarting the control of said first 
optical amplifier after a predetermined time period has 
elapsed from the time of stopping the control of said 
first optical amplifier. 
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